Introduction: Global cervical spine instability has traditionally required anterior and posterior surgical fixation given the superior biomechanical stability of circumferential constructs. Anterior transpedicular screws (ATPS) have been recently advocated as a single surgical approach theoretically capable of achieving, through pedicle bone fixation, superior biomechanical anterior construct while eliminating the risks associated with a combined posterior instrumentation procedure. The placement of ATPS has depended upon fluoroscopic guidance in all clinical reports to date and, despite encouraging results, few clinicians have attempted the ATPS technique. Computer-assisted navigation (CAN) system utilization has demonstrated enhanced posterior pedicle screw placement at all spine levels; however, its efficacy in ATPS placement has not been determined. The objective of this study was to compare the accuracy of CAN systems to fluoroscopy in targeting ATPS. Methods: The anterior vertebrae of nine fresh frozen cadaver cervical spines were exposed, with preservation of the lateral and posterior neck soft tissue envelope. After the specimens were foam mounted in plastic containers, nine practicing spine surgeons were recruited to place 2mm titanium anterior transpedicular Kirschner wires into the C3-T1 pedicles bilaterally using fluoroscopy or CAN guidance. Specimens were then imaged by computed tomography (CT) and analyzed with CT imaging software to overlay 3.0mm or 3.5mm virtual screws on the K-wires, depending on pedicle dimensions. Targeting accuracy in all planes was then compared between the two techniques using the accuracy grading scale shown in Table 1 . Only virtual screw positions 1A and 1B (the virtual screw entirely contained within the pedicle cortex) were considered acceptable. Results: Fifty-four pedicles were instrumented using each imaging technique. The percentage of acceptable screw placements for fluoroscopy and CAN were 42.6% and 66.7%, respectively (p=0.012). Catastrophic screw placement (Grade 3 or 4) was 33.3% for fluoroscopy and 16.7% for CAN (p=0.045). Overall accuracy rates correlated with increasing width (p=0.017) but did not correlate with placement order or height. A trend was seen with accuracy and descending spinal level but did not reach statistical significance (p=0.0504). Discussion: The accuracy of CAN-guided placement of K-wires for ATPS was superior to placement under fluoroscopic guidance. CAN guidance demonstrated a statistically higher rate of acceptable virtual screw placement and a significantly lower rate of catastrophic virtual screw placement. Despite the higher accuracy of the CAN system, catastrophic virtual ATPS placement and the risk for spinal cord or vertebral artery injury were still high. Although surgeon experience may improve ATPS targeting, more accurate navigation modalities are warranted before this technique can be recommended for widespread clinical implementation. Significance: Accuracy using computer-assisted navigation is superior to fluoroscopic guidance in anterior transpedicular screw targeting.

